1. Introduction
===============

Postoperative delirium is an acute and fluctuating mental state change accompanied by transient cerebral hypofunction. It manifests as insanity, anxiety, personality change, and memory impairment. Clinically, it can manifest as early postoperative delirium, which is characterized by impairments of memory, attention, and verbal comprehension, as well as social disability. Postoperative delirium generally occurs from the anesthesia recovery period until 5 days after surgery. Early delirium, also known as emergence delirium, occurs immediately after anesthesia, before going to the recovery room, or in the recovery room The morbidity of postoperative delirium ranges from 3.6% to 28.3%; This wide range fluctuation is due to the differences in perioperative and intraoperative risk factors.^\[[@R1]\]^ Delirium commonly occurs in elderly patients and those who have undergone major chest and abdomen surgery. Typically, the morbidity in elderly patients can be as high as 30% to 50%.^\[[@R2],[@R3]\]^ Unfortunately, its pathogenesis remains unclear at present. The mainstream theory believes that it is related to cerebral ischemic damage, inflammatory factors, and neurotransmitters. The European Society of Anaesthesiology evidence-based and consensus-based guideline on postoperative delirium (Aldecoa et al, 2017) states that the risk factors for delirium include advanced age, combination of other systemic diseases, high score of preoperative accompanying disease, operation site, intraoperative bleeding, operation time, and postoperative pain.^\[[@R4]\]^ Early identification is difficult for nonanesthesiologists due to the lack of specific symptoms and signs, which may also extend the length of hospital stay and affect patient recovery. Consequently, it is vital to prevent and treat postoperative delirium.

2. Case presentation
====================

A 39-year-old woman was admitted on May 16, 2018, for a 3-month history of irregular vaginal bleeding and a 1-week old intrauterine space-occupying lesion. Before this occurrence, the patient had a regular cycle (7/28 days) with moderate menstrual blood volume, red color, and dysmenorrhea (−). The prolonged menstruation (20 days) occurred in small volumes and with a dull-red color. The menstrual cycle showed no change, and the patient did not experience discomfort such as abdominal pain, headache, or dizziness. The last menstrual cycle persisted from April 24, 2018 to May 12, 2018. The patient was admitted to the hospital 1 week ago. Pelvic ultrasound revealed endometrium thickening (approximately 16.1 mm), with an uneven echo and no palpable blood flow signal. The patient did not complain of discomfort at that time and was admitted for further surgical treatment. She had a favorable mental state, fair sleep and appetite, normal urination and defecation, and no change in body weight. The patient was healthy previously, G~3~P~2~, and had undergone 1 induced abortion and 2 cesarean sections in the lower uterine segment in 2011 and 2015, respectively, at other hospitals. She had no history of psychiatric or familial hereditary diseases. The diagnosis on admission was abnormal uterine bleeding, an intrauterine space-occupying lesion, mild anemia, and a cesarean section history.

On admission, her hemoglobin level was 90 g/L, and electrocardiography revealed T-wave changes, normal left ventricular ejection fraction, and mild mitral and tricuspid regurgitation; no obvious abnormality was found in the remaining examinations. The patient had definite surgery indications and no contraindications. A combination of hysteroscopy, endometrial polypectomy, and fractional curettage was performed under intravenous general anesthesia (remifentanil and propofol). The surgery went smoothly, but the patient soon became unresponsive. Her blood pressure was 120/80 mm Hg, heart rate was 90 beats/min, and oxygen saturation was 100%. She coughed a small amount of pink frothy sputum, with bilateral isochoric and light reflex (+). Nervous system examination revealed no positive signs, and no distinct abnormality was found on electrolyte and other auxiliary examinations. The patient was given sputum aspiration. A laryngeal mask airway was placed along with an indwelling catheter. Moreover, furosemide (10 mg), methylprednisolone (40 mg), intravenous infusion of mannitol, and atropine antagonism were administered. Diagnostic examinations did not support the diagnosis of obvious organic diseases such as cardiac failure, pulmonary edema, or pulmonary embolism. The patient had dysphoria thereafter, and chest radiography revealed a small amount of effusion in the right lung. Cranial computed tomography suggested a suspicious low-density lesion in the left cerebellar hemisphere. Magnetic resonance imaging findings excluded organic diseases of the nervous system, such as intracerebral hemorrhage and cerebral infarction. The patient was transferred to the intensive care unit (ICU), where sedative medication was administered to restore calmness. However, obvious dysphoria and nonresponse occurred within 10 hours postoperatively. After repeated sedative dosage reduction, the symptoms showed no significant improvement. Therefore, dexmedetomidine (200 ug/50 mL at 3 mL/h), midazolam (50 mg/50 mL at 2 mL/h), and dopamine (160 mg/50 mL at 3 mL/h) were pumped for maintenance treatment. The patient opened her eyes and smiled hideously 11 hours after surgery; however, she was still unconscious. At 12 hours after surgery, she could speak, and gradually regained her consciousness thereafter; however, her response was slightly slow. Nervous system examination and electroencephalogram revealed no obvious abnormality. Hence, the dosage of sedatives and vasoactive agents was gradually reduced. However, the patient still had paramnesia, and she reported that she was admitted as a result of a car accident. Meanwhile, she had time-space orientation paramnesia. She insisted that her date of admission and length of hospital stay were inconsistent with the reality and could not remember her preoperative and intraoperative experience. Further questions about the patient\'s medical history revealed that she had a history of untreated neurasthenia, occasional headaches, and sleep disturbance when she suffered from great stress. We used the Confusion Assessment Method Scoring scale to determine the delirium score^\[[@R5]\]^; it was 9. Consultation with the psychiatry department suggested high possibility of severe delirium during the recovery period after surgery. The patient gradually recovered after symptomatic and supportive treatment, with a clear mind and accurate answers. The patient was discharged 5 days after surgery without any special discomfort.

3. Discussion and conclusions
=============================

The risk factors for postoperative delirium can be divided into 3 categories: preoperative, intraoperative, and postoperative.

3.1. Preoperative factors
-------------------------

### 3.1.1. Aging

The older the patient, the higher is the incidence of postoperative delirium. The risk of postoperative delirium increases 1.15-fold for every additional year in patients aged over 65 years.^\[[@R6],[@R7]\]^

### 3.1.2. Preoperative complications

Complications such as cognitive impairment and cerebrovascular disease can lead to memory impairment, impaired cerebrovascular regulation, and higher sensitivity to changes in blood pressure. Once the blood pressure drops, problems such as cerebral hypoxia and cerebral ischemia can occur,^\[[@R8]\]^ thus increasing the incidence of postoperative delirium.

### 3.1.3. Mental state

Many patients have different degrees of anxiety, tension, and other adverse emotions before surgery. These result in a continuous mental stress, which affects their sleep quality,^\[[@R9]\]^ thus inducing postoperative delirium.

### 3.1.4. Sex

Conclusions on the influence of sex on postoperative delirium occurrence are not consistent.^\[[@R10]--[@R13]\]^ Therefore, more data samples are needed for verification.

### 3.1.5. Effects of sedatives such as sleeping pills

Habitual use of sleeping pills, especially benzodiazepines, is a risk factor for postoperative delirium.^\[[@R14]\]^ This series of drugs affects the central nervous system, thus interfering with the brain\'s information storage process, resulting in impaired memory function.^\[[@R15]\]^

3.2. Intraoperative factors
---------------------------

### 3.2.1. Surgical types and risks

The incidence of postoperative delirium varies across surgeries. Its incidence rate in aortic, abdominal aortic, and cardiac surgeries is up to 29%, 50%, and 51%, respectively.^\[[@R16]\]^

### 3.2.2. Type of anesthetic and its mode of administration

Deep anesthesia increases the possibility of postoperative delirium in patients,^\[[@R17]\]^ and the influence of anesthetic drugs on postoperative delirium should be comprehensively considered right from selection and dosage to patients themselves.

### 3.2.3. Massive blood loss and transfusion

Intraoperative bleeding is a common phenomenon. Olin et al^\[[@R18]\]^ indicated that large amount of blood loss during laparoscopic surgery may increase the incidence of postoperative delirium.

### 3.2.4. Changes in brain network connections

Studies have shown that brain network connection changes are the cause of delirium, and postoperative delirium is also caused by central nervous system disorders.^\[[@R19],[@R20]\]^

3.3. Postoperative factors
--------------------------

### 3.3.1. Length of stay in the ICU

Studies have found that there is a positive correlation between disease duration in surgical ICU patients and the incidence of postoperative delirium.^\[[@R21]\]^

### 3.3.2. Postoperative pain

The incidence of perioperative delirium shows a positive correlation with the postoperative pain score.^\[[@R12]\]^

The disease characteristics of our patient are consistent with the clinical characteristics of postoperative delirium; however, her age is slightly unique. The patient in our case is a young woman with no special medical history, which is contrary to most postoperative delirium cases. Additionally, hysteroscopy duration was short, with little blood loss, and relatively less patient suffering and body trauma. Therefore, there was minimal possibility of inducing postoperative delirium compared to major chest and abdomen surgeries. Moreover, a postoperative delirium case induced by hysteroscopy has never been reported in the literature. Our case is peculiar for 2 reasons. First, the case was complicated by neurasthenia, mild cardiac dysfunction, and anemia preoperatively, although these diseases are treated as grade B evidence related to the incidence of postoperative delirium in the guideline. Second, there was no abnormality found after an auxiliary and physical examination. The low density lesion in the cerebrum discovered through cranial imaging and the pulmonary effusion may be related to the incidence of transient cerebral ischemic damage and systemic inflammatory response. Finally, the patient gradually recovered consciousness 12 hours after surgery; however, she still had obvious memory loss as well as time and space orientation paramnesia. These conform with the characteristics of postoperative cognitive dysfunction. To treat the patient, dexmedetomidine was administered, which is a highly selective adrenoceptor agonist and has central anti-sympathetic and sedation effect. Research shows that dexmedetomidine can improve postoperative delirium.^\[[@R22]\]^ Furthermore, midazolam, a benzodiazepine derivative, was administered as a supplement for sedation treatment. The guideline suggests that the conventional use of benzodiazepines should be avoided unless the patient is severely anxious. Therefore, the use of this agent should be further explored.

Early diagnosis is the key to the effective treatment for postoperative delirium. As recommended in the guideline, postoperative delirium can be diagnosed according to the diagnostic and statistical manual of mental disorders or International Classification of Diseases-10 scoring criteria. These criteria serves as a grade A recommendation for screening, which should be performed immediately after the patient has entered the recovery room until 5 days after surgery. Currently, the therapeutics for postoperative delirium mainly include haloperidol and cholinesterase inhibitors.^\[[@R23],[@R24]\]^ The guideline recommends keys for preventing and treating postoperative delirium. Grade A recommendations include monitoring the depth of anesthesia, sufficient pain evaluation and treatment, as well as rapid identification, diagnosis, and management, whereas Grade B recommendations include fast-track surgery, sustained intraoperative analgesia therapy, and the application of small dose haloperidol (initiate at 0.25 mg at the maximal dose of 3.5 mg) and atypical antipsychotic.

Postoperative delirium has not yet attracted enough attention from non-anesthesiologists, especially in gynecology and obstetrics. Nevertheless, it affects both physicians and patients. Patients may be admitted for longer durations, and/or readmitted. Furthermore, they face high risks of death and dementia.^\[[@R25]\]^ Therefore, selecting appropriate scoring criteria based on different patients in clinic, preoperative identification, management of risk factors, and explanation of the potential risk of postoperative mental state is important. Strengthening the psychological support to the patient, providing reasonable intraoperative medication, and necessary monitoring of the depth of anesthesia can also help prevent delirium. Early postoperative diagnosis, as well as effective treatment and follow-up are keys to prevent the incidence of postoperative delirium. In the meantime, clinicians, especially physicians in surgery-related departments, should identify the importance of this condition and design effective clinical management for surgery-related cognition impairments, such as postoperative delirium, based on the clinical specialty characteristics and related guidelines.
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